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(54) Call and power control method in mobile communication systems 



(57) A mobile terminal (30) receives pilot channels 
from both of radio base stations (20 and 21) when it is 
located in a boundary region between radio zones (20a 
and 21a). Upon call origination, the mobile terminal (30) 
calculates the propagation loss (PtxO - PrxO) given by 
the difference between transmission power level infor- 
mation (PtxO) stored in the pilot channel of the radio 
base station (20) and the reception field strength (PrxO) 
actually received. Likewise, the mobile terminal (30) cal- 
culates the propagation loss (Ptxl - Prxl) as a differ- 

PtxO 



ence between transmission power level information 
(Ptxl) stored in the pilot channel from the radio base 
station (21) and a reception field strength (Prxl) actually 
received. Then, the mobile terminal (30) compares the 
propagation losses calculated for the radio base sta- 
tions (20 and 21). A call is originated to one of the radio 
base stations (20 and 21) which has a smaller value in 
the above-mentioned comparison. 
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Description 

Bacl^around of the Invention : 

[0001] This invention relates to a personal digital s 
cellular telecommunication system (PDC) using a code 
division multiple access (CDMA) system and, in partic- 
ular, to a call control method for use in mobile communi- 
cation to fix a radio zone upon call origination at a 
mobile terminal irrespective of a communication traffic io 
and to a system therefor. 

[0002] In a conventional mobile/hand-held cellular 
telecommunication system, a plurality of service areas 
(PDC/cell, PHS [personal handyphone system]/micro- 
cell) are continuously formed to enable connection of a is 
communication line upon continuous movement of a 
mobile terminal. In each radio service area (may be 
referred to as a radio zone), a single radio base station 
(cell base station) accommodated in a mobile communi- 
cation control station via a wired or a wireless line or 20 
channel (WILL system) is arranged. The mobile termi- 
nal moves between the radio zones from one to another. 
In a CDMA system for example, the radio base station 
notifies information such as an identifier assigned to the 
station and an available radio channel by continuously 25 
transmitting the information via a radio channel called a 
pilot channel. 

[0003] Moving in the radio zone of each radio base 
station, the mobile terminal at first receives the pilot 
channel and also receives and collects the information 30 
of peripheral radio base stations. Upon call origination, 
the mobile terminal originates a call to a particular radio 
base station having a strongest reception field strength 
(RSSI (Reception Signal Strength Indicator)) among the 
information of the radio base stations collected as men- 35 
tioned above, and starts communication therewith. 
Each radio base station can use a plurality of radio 
channels and determines a radio channel to be used 
with reference to a radio wave propagation state 
between the station and the mobile terminal to commu- 40 
nicate therewith. 

[0004] If the radio wave propagation state of a cur- 
rent radio channel being used deteriorates during com- 
munication, i.e., upon occurrence of decrease in 
reception field strength (RSSI) or deterioration in quality 45 
data (Ql (Quality Indicator)) representative of pres- 
ence/absence of word errors, the current radio channel 
is switched to another radio channel. Specifically, a 
mobile assisted handover procedure is executed to 
switch the current radio channel being involved in com- so 
munication into another radio channel so that no line 
interruption occurs. Proposal is also made of a method 
(diversity handover) in which a same signal is transmit- 
ted from a plurality of radio base stations to a mobile ter- 
minal and the mobile terminal selects a particular 55 
reception signal among a plurality of reception signals 
(see Masuhito AKEBI et al "Handover Control Schemes 
Using Micro-Diversity Techniques for Microcellular 



Communications Systems", Technical Report of lEICE, 
RCS 93-86, 1994). 

[0005] In a CDMA mobile communication system, 
diversity handover may be called soft handover. In the 
CDMA mobile communication system of an IS-95 
standard, transmission is carried out under closed/open 
loop control for fixing transmission power of the pilot 
channel. In addition, a particular mobile terminal con- 
trols connection of a radio base station upon soft hando- 
ver by the use of a peripheral zone set including the 
information of the pilot channels of the peripheral radio 
zones and an active set of a combination of the radio 
base stations simultaneously connected to the mobile 
terminal. 

[0006] As conventional mobile communication sys- 
tems of the type, "CDMA Radio Transmission System 
and Transmission Power Control Device and Transmis- 
sion Power Controlling Measuring Device Used in the 
System" is disclosed in Japanese Unexamined Patent 
Publication (JP-A) No. HI 0-56421 and "Mobile Commu- 
nication System" is disclosed in Japanese Patent No. 
2739850. 

[0007] If control is carried out to fix the transmission 
power of the pilot channel in the conventional systems 
described above, variation in communication/control 
traffic in and out of each radio zone causes fluctuation in 
reception quality of the pilot channel at the mobile termi- 
nal. This results in variation in area of the radio zone. In 
other words, it is required to provide a control method 
for fixing the area of the radio zone upon call origination 
at the mobile terminal irrespective of the communica- 
tion/control traffic. 

[0008] If the mobile terminal transmits an access 
request (or a connection request) to a particular radio 
base station for multiple access on the basis of the 
above-mentioned peripheral radio zone set. the particu- 
lar radio base station as a requested station determines 
allowance/rejection of the multiple access request, tak- 
ing into account the communication traffic at the station 
and the communication quality and notifies the result of 
determination to the mobile terminal. However, produc- 
tion of such control signal also constitutes a factor of 
deterioration of the communication quality In the above- 
mentioned call control method, a mobile terminal during 
soft handover and a mobile terminal originating a new 
call are similarly dealt with. This increases the call loss 
ratio. 

[0009] Systems disclosed as conventional systems 
in the above-mentioned publications have similar prob- 
lems. 

Summary of the Invention : 

[0010] It is an object of this invention to provide a 
call control method in mobile communication and a sys- 
tem therefor, which are capable of starting stable com- 
munication. 

[0011] It is another object of this invention to pro- 
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vide a call control method in mobile communication and 
a system therefor, which are capable of fixing a call orig- 
ination allowable area irrespective of a downlink com- 
munication traffic. 

[0012] It is still another object of this invention to 
provide a call control method in mobile communication 
and a system therefor, in which a mobile terminal can 
produce a multiple access request in correspondence to 
a propagation loss. 

[0013] It is yet another object of this invention to 
provide a call control method in mobile communication 
and a system therefor, in which a radio base station can 
control whether or not the station acts as a multiple 
access destination depending upon the communication 
traffic of the station without carrying out useless call 
control. 

[0014] It is a further object of this invention to pro- 
vide a call control method in mobile communication and 
a system therefor, which are capable of assuring, in 
case a call setup request is produced by a mobile termi- 
nal when a communication traffic at a radio base station 
exceeds a threshold level, a communication capacity for 
a requested call to decrease the call loss ratio by sup- 
pressing the possibility that the radio base station acts 
as a multiple access destination. 
[0015] According to this invention, there is provided 
a call control method in mobile communication in which 
communication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations accommodated in a mobile commu- 
nication control station and each radio base station at 
first carries out notification of information through a pilot 
channel to the mobile terminal moving into a radio zone 
thereof, wherein: 

each of the radio base stations carries out: 
a step of storing pilot channel transmission power 
level information into the pilot channel to be trans- 
mitted; and 

a step of carrying out transmission by the pilot 
channel; 

the mobile terminal carrying out: 

a step of receiving the pilot channel from each of 

the radio base stations; 

a step of calculating the difference between the 

reception field strength of the pilot channel of each 

of the radio base stations and the transmission 

power level information received; 

a step of detecting from the difference a particular 

radio base station of minimum propagation loss; 

and 

a step of originating a call to the particular radio 
base station of a minimum propagation loss thus 
detected. 

[0016] According to this invention, there is provided 
a call control method in mobile communication in which 
communication is carried out through a radio channel 



between a mobile terminal and each of a plurality of 
radio base stations accommodated in a mobile commu- 
nication control station and each radio base station at 
first carries out notification of information through a pilot 
5 channel to the mobile terminal moving into a radio zone 
thereof, wherein: 

each of the radio base stations carries out: 

a step of judging whether or not downlink communi- 

10 cation traffic is great or small; 

a step of making the pilot channel to be transmitted 
store transmission power level information having a 
value greater than a pilot channel transmission 
power level actually transmitted in case the commu- 

75 nication traffic is small or making the pilot channel 
to be transmitted store the transmission power level 
information having a value smaller than the pilot 
channel transmission power level actually transmit- 
ted in case the downlink communication traffic is 

20 great; and 

a step of carrying out transmission by the pilot 
channel; 

the mobile terminal carrying out: 

a step of receiving the pilot channel from each of 
25 the radio base stations; 

a step of calculating the difference between the 

reception field strength of the pilot channel of each 

of the radio base stations and the transmission 

power level information received; 
30 a step of detecting from the difference a particular 

radio base station of minimum propagation loss; 

and 

a step of originating a call to the particular radio 
base station of minimum propagation loss thus 
35 detected. 

[0017] According to this invention, there is provided 
a call control method in mobile communication in which 
communication is carried out through a radio channel 

40 between a mobile terminal and each of a plurality of 
radio base stations accommodated in a mobile commu- 
nication control station and each radio base station at 
first carries out notification of information through a pilot 
channel to the mobile terminal moving into a radio zone 

45 thereof, wherein: 

each of the radio base stations carries out: 
a step of storing pilot channel transmission power 
level information into the pilot channel to be trans- 
50 mitted; and 

a step of carrying out transmission by the pilot 
channel; 

the mobile terminal carrying out: 
a step of receiving the pilot channel from each of 
55 the radio base stations upon execution of soft 
handover when approaching its radio zone; 
a step of calculating the difference between the 
reception field strength of the pilot channel and the 
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transmission power level information; and 

a step of determining a particular radio base station 

for multiple access with reference to the difference. 

[0018] According to this invention, there is provided 
a call control method in mobile communication in which 
communication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations accommodated in a mobile commu- 
nication control station and each radio base station at 
first carries out notification of information through a pilot 
channel to the mobile terminal moving into a radio zone 
thereof, wherein: 

each of the radio base stations carries out: 
a step of judging whether or not downlink communi- 
cation traffic is great or small; 
a step of identifying the case where the downlink 
communication traffic exceeds a predetermined 
threshold level in the judging step; 
a step of setting transmission power level informa- 
tion to a value greater than a transmission power 
level transmitted by the station in case the threshold 
level is exceeded in the identifying step; 
a step of storing the pilot channel transmission 
power level information into the pilot channel to be 
transmitted; and 

a step of transmitting the pilot channel; 

the mobile terminal carrying out: 

a step of receiving the pilot channel from each of 

the radio base stations upon execution of soft 

handover when approaching its radio zone; 

a step of calculating the difference between the 

reception field strength of the pilot channel and the 

transmission power level information; and 

a step of determining a particular radio base station 

for multiple access with reference to the difference. 

[001 9] According to this invention, there is provided 
a call control method in mobile communication in which 
communication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations accommodated in a mobile commu- 
nication control station and each radio base station at 
first carries out notification of information through a pilot 
channel to the mobile terminal moving into a radio zone 
thereof, wherein: 

each of the radio base stations carries out: 
a step of judging whether or not downlink communi- 
cation traffic is great or small; 
a step of making the pilot channel store first trans- 
mission power level information having a value 
greater and smaller than a pilot channel transmis- 
sion power level actually transmitted in case the 
downlink communication traffic is decreased and 
increased in the judging step, respectively; 
a step of making the pilot channel store second 



transmission power level information having a value 
greater than the transmission power level transmit- 
ted by the station in case the downlink communica- 
tion traffic is increased to exceed a predetermined 

5 threshold level and a call setup request is received 

from the mobile terminal; and 
a step of transmitting the pilot channel; 
the mobile terminal carrying out: 
a step of receiving the pilot channel from each of 

10 the radio base stations; 

a step of calculating the difference between the 
reception field strength of the pilot channel of each 
of the radio base stations and the first transmission 
power level information received; 

75 a step of detecting from the difference a first partic- 
ular radio base station of minimum propagation 
loss; 

a step of originating a call to the particular radio 
base station of minimum propagation loss thus 

20 detected; 

a step of calculating the difference between the 
reception field strength of the pilot channel and the 
second transmission power level information upon 
execution of soft handover; and 

25 a step of determining a second particular radio 
base station for multiple access with reference to 
the difference. 

[0020] According to this invention, there is provided 
30 a mobile communication system in which communica- 
tion is carried out through a radio channel between a 
mobile terminal and each of a plurality of radio base sta- 
tions accommodated in a mobile communication control 
station and each radio base station at first carries out 
35 notification of information through a pilot channel to the 
mobile terminal moving into a radio zone thereof, 
wherein: 

each of the radio base stations makes the pilot 
40 channel to be transmitted store pilot channel trans- 
mission power level information and transmits the 
pilot channel; 

the mobile terminal receiving the pilot channel from 
each of the radio base stations, detecting a particu- 
45 lar radio base station of minimum propagation loss 
given by the difference between the reception field 
strength of the pilot channel and the transmission 
power level information received, and originating a 
call thereto. 

so 

[0021 ] Each of the radio base stations comprises: 

storing means for storing the pilot channel trans- 
mission power level information into the pilot chan- 
55 nel to be transmitted; and 

transmitting means for transmitting on the pilot 
channel the transmission power level information 
stored by the storing means; 
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the mobile terminal comprising: 
receiving means for receiving the pilot channel from 
each of the radio base stations; 
difference generating means for calculating the dif- 
ference between the reception field strength of the s 
pilot channel of each of the radio base stations that 
is received by the receiving means and the trans- 
mission power level information received; 
detecting means for detecting a particular radio 
base station of minimum propagation loss given by io 
the difference calculated by the difference generat- 
ing means; and 

call originating means for originating a call to the 
particular radio base station of minimum propaga- 
tion loss that is detected by the detecting means. is 

[0022] According to this invention, there is provided 
a mobile communication system in which communica- 
tion is carried out through a radio channel between a 
mobile terminal and each of a plurality of radio base sta- 20 
tions accommodated in a mobile communication control 
station and each radio base station at first carries out 
notification of information through a pilot channel to the 
mobile terminal moving into a radio zone thereof, 
wherein: 25 

each of the radio base stations makes the pilot 
channel to be transmitted store transmission power 
level information having a value greater than a pilot 
channel transmission power level actually transmit- 30 
ted in case where a downlink communication traffic 
is small and transmits the pilot channel or makes 
the pilot channel to be transmitted store the trans- 
mission power level information having a value 
smaller than the pilot channel transmission power 35 
level actually transmitted in case the downlink com- 
munication traffic is great and transmits the pilot 
channel; 

the mobile station calculating the difference 
between the reception field strength of the pilot 40 
channel received from each of the radio base sta- 
tions and the transmission power level information 
received, and originating a call to a particular base 
station of minimum propagation loss detected from 
the difference. 4s 



the pilot channel transmission power level actually 
transmitted in case the downlink communication 
traffic is great; and 

transmitting means for transmitting on the pilot 
channel the transmission power level information 
stored by the storing means; 
the mobile terminal comprising: 
receiving means for receiving the pilot channel from 
each of the radio base stations; 
difference generating means for calculating differ- 
ence between the reception field strength of the 
pilot channel of each of the radio base stations that 
is received by the receiving means and the trans- 
mission power level information received; 
detecting means for detecting a particular radio 
base station of minimum propagation loss given by 
the difference calculated by the difference generat- 
ing means; and 

call originating means for originating a call to the 
particular base station of minimum propagation 
loss that is detected by the detecting means. 

[0024] According to this invention, there is provided 
a mobile communication system in which communica- 
tion is carried out through a radio channel between a 
mobile terminal and each of a plurality of radio base sta- 
tions accommodated in a mobile communication control 
station and each radio base station at first carries out 
notification of information through a pilot channel to the 
mobile terminal moving into a radio zone thereof, 
wherein: 

each of the radio base stations makes the pilot 
channel to be transmitted store pilot channel trans- 
mission power level information and transmits the 
pilot channel; 

the mobile terminal receiving the pilot channel from 
each of the radio base stations upon execution of 
soft handover when approaching its radio zone, and 
carrying out multiple access with reference to the 
difference between the reception field strength of 
the pilot channel and the transmission power level 
information. 

[0025] Each of the radio base stations comprises: 



[0023] Each of the radio base stations comprises: 

judging means for judging whether the downlink 
communication traffic is great or small; so 
storing means for making the pilot channel to be 
transmitted store the transmission power level infor- 
mation having a value greater than the pilot channel 
transmission power level actually transmitted in 
case the communication traffic is smal I in the judge- ss 
ment by The judging means or making the pilot 
channel to be transmitted store the transmission 
power level information having a value smaller than 



storing means for storing the pilot channel trans- 
mission power level information into the pilot chan- 
nel to be transmitted; and 

transmitting means for transmitting on the pilot 
channel the transmission power level information 
stored by the storing means; 
the mobile terminal comprising: 
receiving means for receiving the pilot channel from 
each of the radio base stations upon execution of 
soft handover when approaching its radio zone; 
difference generating means for calculating the dif- 
ference between the reception field strength of the 
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pilot channel received by the receiving means and 
the transmission power level information; and 
determining means for determining a particular 
base station for multiple access with reference to 
the difference generated by the difference generat- s 
ing means. 

[0026] According to this invention, there is provided 
a mobile communication system in which communica- 
tion is carried out through a radio channel between a io 
mobile terminal and each of a plurality of radio base sta- 
tions accommodated in a mobile communication control 
station and each radio base station at first carries out 
notification of information through a pilot channel to the 
mobile terminal moving into a radio zone thereof, is 
wherein: 



the transmission power level information; and 
determining means for determining a particular 
base station for multiple access with reference to 
the difference generated by the difference generat- 
ing means. 

[0028] According to this invention, there is provided 
a mobile communication system in which communica- 
tion is carried out through a radio channel between a 
mobile terminal and each of a plurality of radio base sta- 
tions accommodated in a mobile communication control 
station and each radio base station at first carries out 
notification of information through a pilot channel to the 
mobile terminal moving into a radio zone thereof, 
wherein: 

each of the radio base stations makes the pilot 
channel store first transmission power level infor- 
mation having a value greater and smaller than a 
pilot channel transmission power level being trans- 
mitted in case the communication traffic decrease 
and increases respectively and makes the pilot 
channel to be transmitted store second pilot chan- 
nel transmission power level information having a 
value greater than the actual transmission power 
level transmitted by the station in case 
the downlink communication traffic is increased to 
exceed a predetermined threshold level and a call 
setup request is received from the mobile terminal; 
the mobile terminal originating a call to a first partic- 
ular radio base station of minimum propagation loss 
detected from the difference between the reception 
field strength of the pilot channel received from 
each of the radio base stations and the first trans- 
mission power level information received, and 
determining, upon execution of soft handover, a 
second particular radio base station for multiple 
access with reference to the difference between the 
reception field strength of the pilot channel and the 
second transmission power level information. 

[0029] Each of the radio base stations comprises: 

judging means for judging whether the downlink 
communication traffic is great or small; 
first storing means for making the pilot channel 
store first transmission power level information hav- 
ing a value greater and smaller than the pilot chan- 
nel transmission power level actually transmitted in 
case the downlink communication traffic decreases 
and increases in the judgement in the judging 
means, respectively; 

second storing means for making the pilot channel 
to be transmitted store second pilot channel trans- 
mission power level information having a value 
greater than the actual transmission power level 
being transmitted by the station in case the down- 
link communication traffic is increased to exceed a 



each of the radio base stations makes the pilot 
channel to be transmitted store transmission power 
level information having a value greater than a 20 
transmission power level transmitted by the station 
in case the downlink communication traffic exceeds 
a predetermined threshold level and transmits the 
pilot channel; 

the mobile terminal carrying out multiple access 25 
with reference to the difference between the recep- 
tion field strength of the pilot channel received from 
each of the radio base stations and the transmis- 
sion power level information upon execution of soft 
handover when approaching its radio zone. so 

[0027] Each of the radio base stations comprises: 

judging means for judging whether the downlink 
communication traffic is great or small; 35 
identifying means for identifying the case where the 
downlink communication traffic exceeds a predeter- 
mined threshold level in the judgement by the judg- 
ing means; 

generating means for generating the transmission 40 
power level information having a value greater than 
the transmission power level transmitted by the sta- 
tion in case 

the threshold level is exceeded in the identification 
by the identifying means; 45 
storing means for making the pilot channel store the 
transmission power level information generated by 
the generating means; and 
transmitting means for transmitting on the pilot 
channel the transmission power level information so 
stored by the storing means; 
the mobile terminal comprising: 
receiving means for receiving the pilot channel from 
each of the radio base stations upon execution of 
soft handover when approaching its radio zone; ss 
difference generating means for calculating the dif- 
ference between the reception field strength of the 
pilot channel received by the receiving means and 
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predetermined threshold level and a call setup 
request is received from the mobile terminal; and 
transmitting means for transmitting the pilot channel 
in which the first or the second transmission power 
level information is stored by the first or the second 
storing means; 

the mobile terminal comprising: 
receiving means for receiving the pilot channel from 
each of the radio base stations; 
first difference generating means for calculating the 
difference between the reception field strength of 
the pilot channel of each of the radio base stations 
that is received by the receiving means and the first 
transmission power level information received; 
detecting means for detecting the particular radio 
base station of minimum propagation loss with ref- 
erence to the difference calculated by the first differ- 
ence generating means; 

call originating means for originating a call to the 
particular radio base station of minimum propaga- 
tion loss that is detected by the detecting means; 
second difference generating means for calculat- 
ing, upon execution of soft handover, the difference 
between the reception field strength of the pilot 
channel and the second transmission power level 
information; and 

determining means for determining the particular 
radio base station for multiple access with refer- 
ence to the difference generated by the first or the 
second difference generating means. 

[0030] The mobile communication system employs 
a code division multiple access system. 
[0031 ] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, the mobile terminal selects the radio base station 
of minimum propagation loss represented by the differ- 
ence between the transmission power level information 
from the radio base station and the reception field 
strength upon actual reception of the pilot channel, and 
originates a call thereto. As a result, it is possible to start 
stable communication. 

[0032] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, each radio base station transmits the pilot channel 
with the transmission power level information having a 
greater (smaller) value stored therein in case the down- 
link communication traffic as measured at the station is 
small (great). The mobile terminal selects the radio 
base station of minimum propagation loss represented 
by the difference between the transmission power level 
information from the radio base station and the recep- 
tion field strength upon actual reception of the pilot 
channel, and originates a call thereto. 
[0033] As a result, a call origination allowable area 
(service area) can be fixed irrespective of the downlink 
communication traffic. In other words, it is possible to 
eliminate useless call control processing and to prevent 



enlargement of the radio zone in case where the down- 
link communication traffic at a particular radio base sta- 
tion becomes smaller than a reference traffic and the 
signal quality of the pilot channel is relatively improved. 

5 [0034] It is also possible to prevent contraction of 
the radio zone in case where the downlink communica- 
tion traffic becomes greater than the reference traffic at 
the particular radio base station and the signal quality of 
the pilot channel deteriorates relatively 

10 [0035] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, the mobile terminal selects the radio base station 
of a minimum propagation loss represented by the dif- 
ference between the transmission power level informa- 

15 tion from the radio base station and the reception field 
strength upon actual reception of the pilot channel, and 
produces a multiple access request. As a result, the 
mobile terminal can produce the multiple access 
request in correspondence to the propagation loss. 

20 [0036] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, the mobile terminal selects the radio base station 
of minimum propagation loss represented by the differ- 
ence between the transmission power level information 

25 having a value greater than the transmission power 
level and the reception field strength upon actual recep- 
tion of the pilot channel in case the communication traf- 
fic of the radio base station measured at the radio base 
station is greater than the threshold level, and produces 

30 a multiple access request thereto. 

[0037] As a result, the radio base station controls 
whether or not it will be included in multiple access des- 
tinations depending upon the communication traffic 
without causing useless call control processing. Thus, it 

35 is possible to control the communication traffic in the 
station. 

[0038] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, the pilot channel with the first transmission power 

40 level information having a greater (smaller) value stored 
therein is transmitted in case the communication traffic 
at the radio base station is small (great). Furthermore, 
in case the communication traffic of the station is 
greater than a specific value and the call setup request 

45 is received from the mobile terminal, the pilot channel 
with the second transmission power level information 
having a greater value stored therein is transmitted. The 
mobile terminal selects the radio base station of mini- 
mum propagation loss represented by the difference 

so between the first transmission power level information 
and the reception field strength upon actual reception of 
the pilot channel, and originates a call thereto. Further- 
more, the mobile terminal selects the radio base station 
of minimum propagation loss represented by the differ- 

55 ence between the second transmission power level 
information and the reception field strength upon actual 
reception of the pilot channel, and produces a multiple 
access request thereto. 
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[0039] Specifically, the radio base station controls 
whether or not it is included in multiple access destina- 
tions depending upon the communication traffic while 
the call origination allowable area is fixed without 
depending upon the downlink communication traffic, 5 
and controls the communication traffic at the station to 
impart the communication capacity which has been 
used for multiple access to the mobile terminal produc- 
ing the call setup request. 

[0040] As a result, it is possible to eliminate useless 10 
call control processing and to prevent enlargement of 
the radio zone in case the downlink communication traf- 
fic at a particular radio base station becomes smaller 
than a reference traffic and the signal quality of the pilot 
channel is relatively improved. It is also possible to pre- 15 
vent contraction of the radio zone in case the downlink 
communication traffic becomes greater than the refer- 
ence traffic at the particular radio base station and the 
signal quality of the pilot channel is relatively deterio- 
rated. 20 
[0041] Thus, the radio base station controls 
whether or not it acts as the multiple access destination 
depending upon the communication traffic at the station 
without causing useless call control processing. In case 
the communication traffic exceeds the threshold level 25 
and the call setup request is produced, the possibility of 
acting as the multiple access destination is decreased 
to assure the communication capacity for the requested 
call and to reduce the call loss ratio. 

30 

Brief Description of the Drawing : 
[0042] 

Fig. 1 is a view for describing a call control method 35 
in mobile communication and a system therefor 
according to a first embodiment of this invention; 
Fig. 2 is a block diagram of a radio base station in 
the first embodiment; 

Fig. 3 is a block diagram of a mobile terminal in the 40 
first embodiment; 

Fig. 4 is a view for describing the content of infor- 
mation transmitted on a pilot channel In the first 
embodiment; 

Fig. 5 is a flow chart showing a sequence of steps 4S 
of operation of the first embodiment; 
Fig. 6 is a view for describing the relationship 
between a downlink communication traffic and 
transmission power level information in a second 
embodiment; so 
Fig. 7 is a block diagram of a radio base station in 
the second embodiment; 

Fig. 8 is a block diagram showing a mobile commu- 
nication system according to a third embodiment; 
Fig. 9 is a block diagram of a radio base station in ss 
the third embodiment; 

Fig. 10 is a block diagram of a mobile terminal in the 
third embodiment; 



Fig. 1 1 is a flow chart showing a sequence of steps 
of operation of soft handover in the third embodi- 
ment; 

Fig. 12 is a view for describing the relationship 
between a communication traffic and transmission 
power level information In a fourth embodiment; 
Fig. 13 is a block diagram of a radio base station in 
the fourth embodiment; 

Fig. 14 is a block diagram showing a mobile com- 
munication system according to a fifth embodiment; 
Fig. 15 is a block diagram of a radio base station in 
the fifth embodiment; 

Fig. 16 is a block diagram of a mobile terminal in the 
fifth embodiment; and 

Fig. 1 7 is a view for describing information transmit- 
ted on a pilot channel in the fifth embodiment. 

Description of the Preferred Embodiments : 

[0043] Now, description will be made in detail as 
regards a call control method in mobile communication 
and a system therefor according to this invention with 
reference to the drawing. 

[0044] Referring to Fig. 1 , a mobile communication 
system illustrated herein is based on a CDMA system 
and comprises radio base stations (cell base stations) 
20 and 21 controlled by a mobile communication control 
station 1 GO in a mobile communication network, and a 
mobile terminal 30 located in a boundary region where 
radio zones (service areas) 20a and 21a of the radio 
base stations 20 and 21 overlap each other. 
[0045] Referring to Fig. 2, each of the radio base 
stations 20 and 21 comprises a radio communication 
portion including a storing portion 1 for storing pilot 
channel transmission power level information into a pilot 
channel to be transmitted, and a transmitting portion 2 
for transmitting the transmission power level information 
on the pilot channel. 

[0046] Referring to Fig. 3, the mobile terminal 30 
comprises a radio communication portion including a 
receiving portion 3 for receiving the pilot channels from 
the radio base stations 20 and 21 , a difference generat- 
ing portion 4 for calculating the difference between the 
reception field strength of the pilot channel received 
from each of the radio base stations 20 and 21 and the 
transmission power level information received, a detect- 
ing portion 5 for detecting from the difference one of the 
radio base stations 20 and 21 which has minimum prop- 
agation loss, and a call originating portion 6 for originat- 
ing a call to the detected one of the radio base stations 
20 and 21 which has a minimum propagation loss. 
[0047] The mobile terminal 30 is located in the 
boundary region where the radio zones (service areas) 
20a and 21a overlap and receives the pilot channels 
from both of the radio base stations 20 and 21. Upon 
origination of a call, the mobile terminal 30 calculates 
the value of propagation loss (PtxO - PrxO) for the radio 
base station 20 as a difference between the transmls- 
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sion power level information (transmission power level 
information) PtxO stored in the pilot channel from the 
radio base station 20 and the reception field strength 
PrxO actually received. Similarly, the mobile terminal 30 
calculates the value of propagation loss (Ptxl - Prxl ) for 
the radio base station 21 as a difference between the 
transmission power level information Ptxl stored in the 
pilot channel from the radio base station 21 and the 
reception field strength Prxl actually received. Then, 
the mobile terminal 30 compares the propagation 
losses thus calculated for the radio base stations 20 and 
21. To one of the radio base stations 20 and 21 which 
has the propagation loss of smaller value, the call is 
originated. 

[0048] Referring to Fig. 4, the information on the 
pilot channel comprises a radio base station identifier 
indicative of an individual one of the radio base stations 
which transmits the pilot channel, an available channel 
identifier as an identifier of a radio channel which is 
available at the radio base station 20 or 21, the trans- 
mission power level information representative of the 
transmission power level of the pilot channel, and radio 
base station information related to the radio base sta- 
tion 20 or 21. 

[0049] Herein, the mobile communication system is 
a CDMA system. By preliminarily preparing spread 
codes in one-to-one correspondence to the transmis- 
sion power level information, it is possible to transmit the 
transmission power level information to the mobile ter- 
minal 30. 

[0050] Next, the operation of the first embodiment 
will be described. 

[0051] Referring to Fig. 5 in addition to Figs. 1-4, 
the mobile terminal 30 searches the pilot channels of 
peripheral (or surrounding) radio zones after application 
of a power supply at the start of operation or after a 
resetting operation (steps S10, S1 1). The mobile termi- 
nal 30 makes a memory (not shown) memorize propa- 
gation losses given by the differences (PtxO - PrxO, Ptxl 
- Prxl) between the transmission power level informa- 
tion PtxO and Ptxl stored in the pilot channels from the 
radio base stations 20 and 21 and the reception field 
intensities PrxO and Prxl actually received (step SI 2). 
[0052] In case no call is originated (No in step SI 3), 
the steps S1 1 and SI 2 are repeated. In case the mobile 
terminal 30 originates a call (Yes in step S13), the call is 
originated to one of the radio base stations 20 and 21 
which has minimum propagation loss in the propagation 
losses memorized as mentioned above (step SI 4) and 
communication is carried out (step SIS). After comple- 
tion of the communication (step S16), the operation 
returns to step S1 1 to again search the pilot channels of 
the peripheral radio zones. 

[0053] Thus, in the first embodiment, the mobile ter- 
minal 30 selects one of the radio base stations 20 and 
21 which has minimum propagation loss given by the 
difference between the transmission power level infor- 
mation and the reception field strength upon actual 



reception of the pilot channel, and originates the call 
thereto. As a result, stable communication can be 
started. 

[0054] Referring to Fig. 6, description will be made 

5 of a second embodiment. 

[0055] The second embodiment is similar in struc- 
ture to the first embodiment illustrated in Fig. 1. Refer- 
ring to Fig. 7, each of the radio base stations 20 and 21 
in the second embodiment comprises a judging portion 

10 7 for judging whether downlink communication traffic is 
great or small, a storing portion 1' for making, in case 
the judging portion 7 judges that the communication 
traffic is small, a pilot channel to be transmitted store the 
transmission power level information having a value 

15 greater than a pilot channel transmission power level 
actually transmitted or for making, in case the downlink 
communication traffic is great, a pilot channel to be 
transmitted store the transmission power level informa- 
tion having a value smaller than the pilot channel trans- 

20 mission power level actually transmitted, and a 
transmitting portion 2 for transmitting on the pilot chan- 
nel the transmission power level information stored as 
mentioned above. 

[0056] On the other hand, the mobile terminal 30 
25 comprises, as shown in Fig. 3, the receiving portion 3 
for receiving the pilot channels from the radio base sta- 
tions 20 and 21, the difference generating portion 4 for 
calculating the difference between the reception field 
strength of the pilot channel received from each of the 
30 radio base stations 20 and 21 and the transmission 
power level information received, the detecting portion 5 
for detecting from the difference one of the radio base 
stations 20 and 21 which has minimum propagation 
loss, and the call originating portion 6 for originating a 
35 call to the detected one of the radio base stations 20 
and 21 which has minimum propagation loss. 
[0057] Next, the operation of the second embodi- 
ment will be described. 

[0058] Referring to Fig. 6 in addition to Fig. 1 , TO 

40 represents a reference value of the downlink communi- 
cation traffic while PO represents the pilot channel trans- 
mission power level actually transmitted. Each of the 
radio base stations 20 and 21 continuously monitors the 
downlink communication traffic of the station itself. In 

45 case the downlink traffic is increased in the above-men- 
tioned monitoring as illustrated in Fig. 6, the transmis- 
sion power level information PtxO or Ptx1 stored in the 
pilot channel transmitted from the radio base station 20 
or 21 is given a value smaller than the power level actu- 

so ally transmitted. On the other hand, in case the downlink 
traffic is decreased, the transmission power level infor- 
mation PtxO or Ptxl stored in the pilot channel transmit- 
ted from the radio base station 20 or 21 is given a value 
greater than the power level actually transmitted. 

55 [0059] Thus, in the second embodiment, the call 
origination allowable area can be fixed irrespective of 
the downlink communication traffic. In other words, it is 
possible to eliminate useless call control processing 



9 



17 



EP1 018 809 A2 



18 



and to prevent enlargement of the radio zone in case 
the downlink communication traffic at the radio base 
station 20 or 21 becomes smaller than the reference 
traffic and the signal quality of the pilot channel is rela- 
tively improved. It is also possible to prevent contraction 
of the radio zone in case the downlink communication 
traffic becomes greater than the reference traffic at the 
radio base station 20 or 21 and the signal quality of the 
pilot channel is relatively deteriorated. 
[0060] Referring to Fig. 8, a mobile communication 
system according to a third embodiment comprises 
radio base stations 50, 51 . 52, and 53 arranged adja- 
cent to one another and accommodated in a mobile 
communication control station 100. The radio base sta- 
tions 50 and 51 have radio zones (service areas) 50a 
and 51a with a boundary region where the service 
areas overlap each other. The radio base stations 52 
and 53 have radio zones (service areas) 52a and 53a 
with a boundary region where the service areas overlap 
each other. A mobile terminal 60 is located in the 
boundary region where the radio zones 50a and 51a 
overlap each other. 

[0061] Referring to Fig. 9, each of the radio base 
stations 50 through 53 has a storing portion 1 for storing 
pilot channel transmission power level information into a 
pilot channel to be transmitted, and a transmitting por- 
tion 2 for transmitting on the pilot channel the transmis- 
sion power level information stored as mentioned 
above. 

[0062] Referring to Fig. 10, the mobile terminal 60 
comprises a receiving portion 3 for receiving the pilot 
channel from each of the radio base stations 50 through 
53 upon execution of soft handover when approaching 
the radio zone thereof, a difference generating portion 4' 
for calculating the difference between the reception field 
strength and the transmission power level information of 
each pilot channel thus received, and a determining 
portion 8 for determining with reference to the difference 
thus calculated one of the radio base stations 50 
through 53 for multiple access. 

[0063] Next, the operation of the third embodiment 
of Fig. 8 will be described. 

[0064] The mobile terminal 60 is located in the 
boundary region between the radio zone 50a and the 
radio zone 51a, receives the pilot channels from the 
radio base stations 50 and 51, and carries out multiple 
access. Upon carrying out new multiple access, the 
mobile terminal 60 calculates the value of the propaga- 
tion loss (Ptx10 - PrxlO) given by the difference 
between the transmission power level information PtxIO 
stored in the pilot channel from the radio base station 50 
and the reception field strength PrxlO actually received. 
Likewise, the mobile terminal 60 calculates the value of 
the propagation loss given by the difference (Ptxl 1 - 
Prx11) between the transmission power level informa- 
tion Ptx11 stored in the pilot channel from the radio 
base station 51 and the reception field strength Prxl 1 
actually received. These values are memorized as a 



peripheral radio zone set. When the new multiple 
access is required, the mobile terminal 60 selects an 
appropriate one of the radio base stations 50 through 53 
from the peripheral radio zone set and sends an access 
5 request (or a connection request) by soft handover to 
the selected one of the radio base stations 50 through 
53. 

[0065] Referring to Fig. 1 1 , description will be made 
the operation of soft handover in the third embodiment 
10 of Fig. 8. 

[0066] During communication (step S40), the 
mobile terminal 60 searches the pilot channels of the 
peripheral radio zones 50a through 53a (step S41). The 
propagation loss given by the difference between the 

IS transmission power level information stored in each pilot 
channel and the reception field strength actually 
received is memorized in the peripheral radio zone set 
(step S42). In a case when the mobile terminal 60 does 
not produce a new multiple access request (No in step 

20 S43), the above-mentioned steps are repeated. When 
the mobile terminal 60 produces a new multiple access 
request (Yes in step S43), one of the radio base stations 
50 through 53 is selected for the new multiple access 
with reference to the propagation losses in the periph- 

25 eral radio zone set memorized as mentioned above 
(step S44). The access request is sent to the selected 
one of the radio base stations 50 through 53 (step S45). 
Next, the pilot channels of the peripheral radio zones 
are searched again. 

30 [0067] Thus, in the third embodiment, the pilot 
channel is transmitted from each of the radio base sta- 
tions 50 through 53 with the pilot channel transmission 
power level information stored therein. The mobile ter- 
minal 60 recognizes as the propagation loss the differ- 

35 ence between the transmission power level information 
and the reception field strength upon actual reception of 
the pilot channel, selects one of the radio base stations 
50 through 53 which has a minimum propagation loss, 
and sends a multiple access request thereto. As a 

40 result, the mobile terminal 60 can produce the multiple 
access request in correspondence to the propagation 
loss. 

[0068] Referring to Fig. 12, description will be made 
of a fourth embodiment. 

45 [0069] The fourth embodiment is similar in structure 
to the third embodiment of Fig. 8. 
[0070] Referring to Fig. 13, each of the radio base 
stations 50 through 53 comprises a judging portion 7 for 
judging whether the downlink communication traffic is 

so great or small, an identifying portion 9 for identifying the 
case where the judging portion 7 judges that the down- 
link communication traffic exceeds a predetermined 
threshold level, a generating portion 10 for generating 
the transmission power level information having a value 

55 greater than the actual transmission power level trans- 
mitted from the station itself in case where the identify- 
ing portion 9 identifies that the threshold level is 
exceeded, a storing portion 1 ' for making the pilot chan- 
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nel to be transmitted store the pilot channel transmis- 
sion power level information thus generated, and a 
transmitting portion 2 for transmitting on the pilot chan- 
nel the transmission power level information thus 
stored, although not illustrated in the figure. 5 
[0071 ] The mobile terminal 60 comprises, as shown 
in Fig. 10, a receiving portion 3 for receiving the pilot 
channel from each of the radio base stations 50 through 
53 upon execution of soft handover when approaching 
the radio zone thereof, a difference generating portion 4' 10 
for calculating a difference between the reception field 
strength of each pilot channel actually received and the 
transmission power level information, and a determining 
portion 8 for determining one of the radio base stations 
50 through 53 for multiple access with reference to the is 
difference thus calculated. 

[0072] Referring to Fig. 12 in addition to Fig.8, T10 
represents a reference value of the downlink communi- 
cation traffic while PIG represents the pilot channel 
transmission power level actually transmitted. Each of 20 
the radio base stations 50 through 53 continuously 
monitors the communication traffic of the station itself. 
In case the traffic becomes greater than T10 in this 
monitoring as illustrated in Fig. 12, the transmission 
power level information stored in the pilot channel trans- 25 
mitted from the station itself is given a value greater 
than the power level actually transmitted. 
[0073] Thus, in the fourth embodiment, each of the 
radio base stations 50 through 53 transmits the pilot 
channel with the transmission power level information 30 
having a greater value stored therein in case the moni- 
tored communication traffic of the station is greater than 
the threshold level. The mobile terminal 60 selects one 
of the radio base stations 50 through 53 having mini- 
mum propagation loss given by the difference between 35 
the transmission power level information and the recep- 
tion field strength upon actual reception of the pilot 
channel and produces a multiple access request 
thereto. 

[0074] As a result, each of the radio base stations 40 
50 through 53 controls whether or not it is included in 
multiple access destinations depending upon the com- 
munication traffic without causing useless call control 
processing. Thus, it is possible to control the communi- 
cation traffic at the station itself. 45 
[0075] Referring to Fig. 14, a mobile communica- 
tion system according to a fifth embodiment includes 
radio base stations (cell base stations) 70 and 71, a 
mobile terminal 80 located in a boundary region where 
radio zones (service areas) 70a and 71a of the radio so 
base stations 70 and 71 overlap each other, and a 
mobile terminal 81 located in the radio zone 71a of the 
radio base station 71 . 

[0076] Referring to Fig. 15, each of the radio base 
stations 70 and 71 comprises a judging portion 7' for 55 
judging whether a downlink communication traffic is 
great or small, a first storing portion 1 1 for making, in 
case the judging portion judges that the downlink com- 



munication traffic is decreased and increased, a pilot 
channel store first transmission power level information 
having a value greater and smaller than a pilot channel 
transmission power level actually transmitted, respec- 
tively, a second storing portion 12 for making, in case 
the downlink communication traffic is increased to 
exceed a predetermined threshold level and a call setup 
request from the mobile terminal 81 is received, the pilot 
channel to be transmitted store second transmission 
power level information having a value greater than the 
transmission power level actually transmitted from the 
station, and a transmitting portion 2 for transmitting the 
pilot channel with the first or the second transmission 
power level information stored therein, although not 
illustrated in the figure. 

[0077] Referring to Fig. 16, the mobile terminal 81 
comprises a receiving portion 3 for receiving the pilot 
channels from the radio base stations 70 and 71 , a first 
difference generating portion 4 for calculating the differ- 
ence between the reception field strength and the 
received first transmission power level information for 
each of the pilot channels received from the radio base 
stations 70 and 71 , a detecting portion 5 for detecting 
from the difference one of the radio base stations 70 
and 71 which has a minimum propagation loss, a call 
originating portion 6 for originating a call to the detected 
one of the radio base stations 70 and 71 which has a 
minimum propagation loss, a second difference gener- 
ating portion 4' for calculating the difference between 
the reception field strength and the second transmission 
power level information of the pilot channel upon execu- 
tion of soft handover, and a determining portion 8 for 
determining one of the radio base stations 70 and 71 for 
multiple access with reference to the difference. 
[0078] Next, the operation of the fifth embodiment 
of Fig. 14 will be described. 

[0079] The mobile terminal 80 is located in the 
boundary region between the radio zones 70a and 71a 
and receives the pilot channels from the radio base sta- 
tions 70 and 71 to carry out multiple access. Upon orig- 
inating a new call from the mobile terminal 81 to the 
radio base station 70 and if the communication traffic at 
the radio base station 70 exceeds a particular threshold 
level, the radio base station 70 transmits the second 
transmission power level information for multiple access 
with a greater value given thereto, and carries out call 
setup control processing to the mobile terminal 81 . If the 
second transmission power level information for multiple 
access has a greater value, the propagation loss with 
respect to the radio base station 70 is increased at the 
mobile terminal 80 carrying out multiple access. There- 
fore, the radio base station 70 is eliminated from the 
multiple access destinations at the mobile terminal 80 
and the communication capacity is given to the mobile 
terminal 81 which has produced a call setup request. 
[0080] Referring to Fig. 17, the information on the 
pilot channel in the fifth embodiment of Fig. 14 includes 
a radio base station identifier indicative of the radio 
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base station 70 or 71 transmitting the pilot channel, an 
available channel identifier as an identifier of a radio 
channel available at the radio base station 70 or 71 , 
transmission power level information representative of a 
first pilot channel transmission power level for use in call 
setup control, transmission power level information rep- 
resentative of a second pilot channel transmission 
power level for use in the multiple access request, and 
radio base station information related to the radio base 
station 70 or 71 . Herein, the mobile communication sys- 
tem is a CDMA system. By preliminarily preparing 
spread codes in one-to-one correspondence to the 
transmission power level information, it is possible to 
transmit the transmission power level information to the 
mobile terminal 80. 

[0081] Thus, in the fifth embodiment, it is possible 
to eliminate useless call control processing and to pre- 
vent enlargement of the radio zone in case where the 
downlink communication traffic at the radio base station 
70 or 71 becomes smaller than the reference traffic and 
the signal quality of the pilot channel is relatively 
improved. It is also possible to prevent contraction of the 
radio zone in case where the downlink communication 
traffic becomes greater than the reference traffic at the 
radio base station 70 or 71 and the signal quality of the 
pilot channel is relatively deteriorated. 
[0082] Thus, the radio base station 70 or 71 con- 
trols whether or not it acts as a multiple access destina- 
tion depending upon the communication traffic at the 
station itself without causing useless call control 
processing. In case the call setup request is produced 
when the communication traffic exceeds the threshold 
level, the possibility of acting as the multiple access 
destination is decreased to assure the communication 
capacity for the requested call and to reduce the call 
loss ratio. 

[0083] In the foregoing embodiments, description 
has been directed to the CDMA system. However, this 
invention is also applicable to other communication sys- 
tems, for example, the TDMA system (PDC/Personal 
Digital Cellular Telecommunication System), 
TDMA/TDD system (Digital Cordless Telephone Sys- 
tem (PHS/Personal Handyphone System), and DECT 
(Digital European Cordless Telecommunication/CT-2). 
In this event, consideration must be made about the fact 
that, in the TDMA system, the control channel and the 
communication (information) channel are different in 
frequency of a slot, in contrast to the CDMA system 
using a single frequency 

[0084] As is obvious from the foregoing, in the call 
control method in mobile communication and the sys- 
tem therefor according to this invention, the mobile ter- 
minal selects one of the radio base stations which has a 
minimum propagation loss represented by the differ- 
ence between the transmission power level information 
supplied thereto and the reception field strength upon 
actual reception of the pilot channel, and originates a 
call thereto. As a result, stable communication can be 



started. 

[0085] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 
tion, the radio base station transmits the pilot channel 

5 with the transmission power level information having a 
greater (smaller) value stored therein when the moni- 
tored downlink communication traffic at the station is 
small (great). The mobile terminal selects one of the 
radio base stations which has a minimum propagation 

10 loss represented by the difference between the trans- 
mission power level information supplied from the radio 
base station and the reception field strength upon actual 
reception of the pilot channel, and originates a call 
thereto. As a result, irrespective of the downlink commu- 

15 nication traffic, a call origination allowable area (service 
area) can be fixed. 

[0086] Furthermore, in the call control method in 
mobile communication and the system therefor accord- 
ing to this invention, the mobile terminal selects one of 

20 the radio base stations which has a minimum propaga- 
tion loss represented by the difference between the 
transmission power level information supplied from the 
radio base station and the reception field strength upon 
actual reception of the pilot channel, and produces a 

25 multiple access request thereto. As a result, the mobile 
terminal can produce the multiple access request in cor- 
respondence to the propagation loss. 
[0087] In the call control method in mobile commu- 
nication and the system therefor according to this inven- 

30 tion, the mobile terminal selects one of the radio base 
stations which has a minimum propagation loss repre- 
sented by the difference between the transmission 
power level information having a greater value and the 
reception field strength upon actual reception of the pilot 

35 channel in case the communication traffic of the radio 
base station monitored thereat is greater than the 
threshold level, and produces a multiple access request 
thereto. 

[0088] As a result, the radio base station controls 
40 whether or not it is included in the multiple access des- 
tinations depending upon the communication traffic 
without causing useless call control processing. Thus, it 
is possible to control the communication traffic at the 
station itself. 

45 [0089] Furthermore, in the call control method in 
mobile communication and the system therefor accord- 
ing to this invention, the first transmission power level 
information having a greater (smaller) value is stored in 
the pilot channel to be transmitted in case where the 

so communication traffic at the radio base station is small 
(great). In case the communication traffic at the station 
is greater than a specific value and a call setup request 
is received from the mobile terminal, the second trans- 
mission power level information having a greater value 

55 is Stored in the pilot channel and transmitted. The 
mobile terminal selects one of the radio base stations 
which has minimum propagation loss represented by 
the difference between the first transmission power level 
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information and the reception field strength upon actual 
reception of the pilot channel, and originates a call 
thereto. The mobile terminal also selects one of the 
radio base stations which has a minimum propagation 
loss represented by the difference between the second 
transmission power level information and the reception 
field strength upon actual reception of the pilot channel, 
and produces a multiple access request thereto. 
[0090] As a result, it is possible to eliminate useless 
call control processing and to prevent enlargement of 
the radio zone when the downlink communication traffic 
at a particular radio base station is smaller than the ref- 
erence traffic and the signal quality of the pilot channel 
is relatively improved. It is also possible to prevent con- 
traction of the radio zone in case the downlink commu- 
nication traffic becomes greater than the reference 
traffic at the radio base station and the signal quality of 
the pilot channel is relatively deteriorated. Therefore, in 
case the call setup request is produced when the com- 
munication traffic exceeds the threshold level, the possi- 
bility of acting as the multiple access destination is 
suppressed to assure the communication capacity for 
the requested call and to decrease the call loss ratio. 

Claims 

1. A call control method in mobile communication in 
which communication is carried out through a radio 
channel between a mobile terminal and each of a 
plurality of radio base stations and each radio base 
station at first carries out notification of information 
through a pilot channel to said mobile terminal mov- 
ing into a radio zone thereof, wherein: 



station at first carries out notification of information 
through a pilot channel to said mobile terminal mov- 
ing into a radio zone thereof, wherein: 

5 each of said radio base stations carries out: 

a step of judging whether or not downlink com- 
munication traffic is great or small; 
a step of making said pilot channel to be trans- 
mitted store transmission power level informa- 

10 tion having a value greater than the pilot 

channel transmission power level actually 
transmitted in case where the communication 
traffic is small or making said pilot channel to 
be transmitted store the transmission power 

75 level information having a value smaller than 

the pilot channel transmission power level actu- 
ally transmitted in case where the downlink 
communication traffic is great; and 
a step of carrying out transmission by said pilot 

20 channel; 

said mobile terminal carrying out: 

a step of receiving said pilot channel from each 

of said radio base stations; 

a step of calculating the difference between the 

25 reception field strength of said pilot channel of 

each of said radio base stations and the trans- 
mission power level information received; 
a step of detecting from the difference a partic- 
ular radio base station of minimum propagation 

30 loss; and 

a step of originating a call to said particular 
radio base station of a minimum propagation 
loss thus detected. 



each of said radio base stations carries out: 35 
a step of storing pilot channel transmission 
power level information into said pilot channel 
to be transmitted; and 

a step of carrying out transmission by said pilot 
channel; 40 
said mobile terminal carrying out: 
a step of receiving said pilot channel from each 
of said radio base stations; 
a step of calculating the difference between the 
reception field strength of said pilot channel of 45 
each of said radio base stations and the trans- 
mission power level information received; 
a step of detecting from the difference a partic- 
ular radio base station of a minimum propaga- 
tion loss; and so 
a step of originating a call to said particular 
radio base station of minimum propagation loss 
thus detected. 

2. A call control method in mobile communication in 55 
which communication is carried out through a radio 
channel between a mobile terminal and each of a 
plurality of radio base stations and each radio base 



3. A call control method in mobile communication in 
which communication is carried out through a radio 
channel between a mobile terminal and each of a 
plurality of radio base stations and each radio base 
station at first carries out notification of information 
through a pilot channel to said mobile terminal mov- 
ing into a radio zone thereof, wherein: 

each of said radio base stations carries out: 
a step of storing pilot channel transmission 
power level information into said pilot channel 
to be transmitted; and 

a step of carrying out transmission by said pilot 
channel; 

said mobile terminal carrying out: 
a step of receiving said pilot channel from each 
of said radio base stations upon execution of 
soft handover when approaching its radio zone; 
a step of calculating the difference between the 
reception field strength of said pilot channel 
and the transmission power level information; 
and 

a step of determining a particular radio base 
station for multiple access with reference to the 



13 



25 



EP1 018 809 A2 



26 



difference. 

4. A call control method in mobile communication in 
which communication is carried out through a radio 
channel between a mobile terminal and each of a s 
plurality of radio base stations and each radio base 
station at first carries out notification of information 
through a pilot channel to said mobile terminal mov- 
ing into a radio zone thereof, wherein: 

10 

each of said radio base stations carries out: 
a step of judging whether or not downlink com- 
munication traffic is great or small; 
a step of identifying the case where the down- 
link communication traffic exceeds a predeter- is 
mined threshold level in said judging step; 
a step of setting transmission power level infor- 
mation to a value greater than the transmission 
power level transmitted by said station in case 
where the threshold level is exceeded in said 20 
identifying step; 

a step of storing the pilot channel transmission 
power level information into said pilot channel 
to be transmitted; and 

a step of transmitting said pilot channel; 25 
said mobile terminal carrying out: 
a step of receiving said pilot channel from each 
of said radio base stations upon execution of 
soft handover when approaching its radio zone; 
a step of calculating the difference between the so 
reception field strength of said pilot channel 
and the transmission power level information; 
and 

a step of determining a particular radio base 
station for multiple access with reference to the 35 
difference. 

5. A call control method in mobile communication in 
which communication is carried out through a radio 
channel between a mobile terminal and each of a 40 
plurality of radio base stations and each radio base 
station at first carries out notification of information 
through a pilot channel to said mobile terminal mov- 
ing into a radio zone thereof, wherein: 

45 

each of said radio base stations carries out: 
a step of judging whether or not downlink com- 
munication traffic is great or small; 
a step of making said pilot channel store first 
transmission power level information having a so 
value greater and smaller than the pilot chan- 
nel transmission power level actually transmit- 
ted in case where the downlink communication 
traffic is decreased and increased in said judg- 
ing step, respectively; ss 
a step of making said pilot channel store sec- 
ond transmission power level information hav- 
ing a value greater than the transmission power 



level transmitted by said station in case where 
the downlink communication traffic is increased 
to exceed a predetermined threshold level and 
a call setup request is received from said 
mobile terminal; and 
a step of transmitting said pilot channel; 
said mobile terminal carrying out: 
a step of receiving said pilot channel from each 
of said radio base stations; 
a step of calculating the difference between the 
reception field strength of said pilot channel of 
each of said radio base stations and the first 
transmission power level information received; 
a step of detecting from the difference a first 
particular radio base station of minimum prop- 
agation loss; 

a step of originating a call to said particular 
radio base station of minimum propagation loss 
thus detected; 

a step of calculating the difference between the 
reception field strength of said pilot channel 
and the second transmission power level infor- 
mation upon execution of soft hand-over; and 
a step of determining a second particular radio 
base station for multiple access with reference 
to the difference. 

6. A mobile communication system in which commu- 
nication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations and each radio base station at 
first carries out notification of information through a 
pilot channel to said mobile terminal moving into a 
radio zone thereof, wherein: 

each of said radio base stations makes said 
pilot channel to be transmitted store pilot chan- 
nel transmission power level information and 
transmits said pilot channel; 
said mobile terminal receiving said pilot chan- 
nel from each of said radio base stations, 
detecting a particular radio base station of min- 
imum propagation loss given by the difference 
between a reception field strength of said pilot 
channel and the transmission power level infor- 
mation received, and originating a call thereto. 

7. A mobile communication system as claimed in 
claim 6, wherein: 

each of said radio base stations comprises: 
storing means for storing the pilot channel 
transmission power level information into said 
pilot channel to be transmitted; and 
transmitting means for transmitting on said pilot 
channel the transmission power level informa- 
tion stored by said storing means; 
said mobile terminal comprising: 
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receiving means for receiving said pilot chan- 
nel from each of said radio base stations; 
difference generating means for calculating 
;the difference between the reception field 
strength of said pilot channel of each of said s 
radio base stations that is received by said 
receiving means and the transmission power 
level information received; 
detecting means for detecting a particular radio 
base station of minimum propagation loss io 
given by the difference calculated by said differ- 
ence generating means; and 
call originating means for originating a call to 
said particular radio base station of minimum 
propagation loss that is detected by said is 
detecting means. 

8. A mobile communication system in which commu- 
nication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 20 
radio base stations and each radio base station at 
first carries out notification of information through a 
pilot channel to said mobile terminal moving into a 
radio zone thereof, wherein: 

25 

each of said radio base stations makes said 
pilot channel to be transmitted store transmis- 
sion power level information having a value 
greater than a pilot channel transmission 
power level actually transmitted in case where so 
downlink communication traffic is small and 
transmits said pilot channel or makes said pilot 
channel to be transmitted store transmission 
power level information having a value smaller 
than the pilot channel transmission power level 35 
actually transmitted in case where the downlink 
communication traffic is great and transmits 
said pilot channel; 

said mobile station calculating the difference 
between the reception field strength of said 40 
pilot channel received from each of said radio 
base stations and the transmission power level 
information received, and originating a call to a 
particular base station of minimum propagation 
loss detected from the difference. 4s 

9. A mobile communication system as claimed in 
claim 8, wherein: 

each of said radio base stations comprises: so 
judging means for judging whether the down- 
link communication traffic is great or small; 
storing means for making said pilot channel to 
be transmitted store the transmission power 
level information having a value greater than ss 
the pilot channel transmission power level actu- 
ally transmitted in case where the communica- 
tion traffic is small in the judgement by said 



judging means or making said pilot channel to 
be transmitted store the transmission power 
level information having a value smaller than 
the pilot channel transmission power level actu- 
ally transmitted in case where the downlink 
communication traffic is great; and 
transmitting means for transmitting on said pilot 
channel the transmission power level informa- 
tion stored by said storing means; 
said mobile terminal comprising: 
receiving means for receiving said pilot chan- 
nel from each of said radio base stations; 
difference generating means for calculating the 
difference between the reception field strength 
of said pilot channel of each of said radio base 
stations that is received by said receiving 
means and the transmission power level infor- 
mation received; 

detecting means for detecting a particular radio 
base station of minimum propagation loss 
given by the difference calculated by said differ- 
ence generating means; and 
call originating means for originating a call to 
said particular base station of minimum propa- 
gation loss that is detected by said detecting 
means. 

10. A mobile communication system in which commu- 
nication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations and each radio base station at 
first carries out notification of information through a 
pilot channel to said mobile terminal moving into a 
radio zone thereof, wherein: 

each of said radio base stations makes said 
pilot channel to be transmitted store pilot chan- 
nel transmission power level information and 
transmits said pilot channel; 
said mobile terminal receiving said pilot chan- 
nel from each of said radio base stations upon 
execution of soft handover when approaching 
its radio zone, and carrying out multiple access 
with reference to the difference between the 
reception field strength of said pilot channel 
and the transmission power level information. 

11. A mobile communication system as claimed in 
claim 10, wherein: 

each of said radio base stations comprises: 
storing means for storing the pilot channel 
transmission power level information into said 
pilot channel to be transmitted; and 
transmitting means for transmitting on said pilot 
channel the transmission power level informa- 
tion stored by said storing means; 
said mobile terminal comprising: 
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receiving means for receiving said pilot chan- 
nel from each of said radio base stations upon 
execution of soft handover when approaching 
its radio zone; 

difference generating means for calculating a 
difference between a reception field strength of 
said pilot channel received by said receiving 
means and the transmission power level infor- 
mation; and 

determining means for determining a particular 
base station for multiple access with reference 
to the difference generated by said difference 
generating means. 

12. A mobile communication system in which commu- 
nication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations and each radio base station at 
first carries out notification of information through a 
pilot channel to said mobile terminal moving into a 
radio zone thereof, wherein: 

each of said radio base stations makes said 
pilot channel to be transmitted store transmis- 
sion power level information having a value 
greater than the transmission power level 
transmitted by said station in case where the 
downlink communication traffic exceeds a pre- 
determined threshold level and transmits said 
pilot channel; 

said mobile terminal carrying out multiple 
access with reference to the difference 
between the reception field strength of said 
pilot channel received from each of said radio 
base stations and the transmission power level 
information upon execution of soft handover 
when approaching its radio zone. 

13. A mobile communication system as claimed in 
claim 12, wherein: 

each of said radio base stations comprises: 
judging means for judging whether the down- 
link communication traffic is great or small; 
identifying means for identifying the case 
where the downlink communication traffic 
exceeds a predetermined threshold level in the 
judgement by said judging means; 
generating means for generating the transmis- 
sion power level information having a value 
greater than the transmission power level 
transmitted by said station in case the thresh- 
old level is exceeded in the identification by 
said identifying means; 

storing means for making said pilot channel 
store the transmission power level information 
generated by said generating means; and 
transmitting means for transmitting on said pilot 



channel the transmission power level informa- 
tion stored by said storing means; 
said mobile terminal comprising: 
receiving means for receiving said pilot chan- 
nel from each of said radio base stations upon 
execution of soft handover when approaching 
its radio zone; 

difference generating means for calculating the 
difference between the reception field strength 
of said pilot channel received by said receiving 
means and the transmission power level infor- 
mation; and 

determining means for determining a particular 
base station for multiple access with reference 
to the difference generated by said difference 
generating means. 

14. A mobile communication system in which commu- 
nication is carried out through a radio channel 
between a mobile terminal and each of a plurality of 
radio base stations and each radio base station at 
first carries out notification of information through a 
pilot channel to said mobile terminal moving into a 
radio zone thereof, wherein: 

each of said radio base stations makes said 
pilot channel store first transmission power 
level information having a value greater and 
smaller than a pilot channel transmission 
power level being transmitted in case the com- 
munication traffic is decreased and increased, 
respectively, and makes said pilot channel to 
be transmitted store second pilot channel 
transmission power level information having a 
value greater than the actual transmission 
power level transmitted by said station in case 
the downlink communication traffic is increased 
to exceed a predetermined threshold level and 
a call setup request is received from said 
mobile terminal; 

said mobile terminal originating a call to a first 
particular radio base station of a minimum 
propagation loss detected from a difference 
between a reception field strength of said pilot 
channel received from each of said radio base 
stations and the first transmission power level 
information received, and determining, upon 
execution of soft handover, a second particular 
radio base station for multiple access with ref- 
erence to the difference between the reception 
field strength of said pilot channel and the sec- 
ond transmission power level information. 

15. A mobile communication system as claimed in 
claim 14, wherein: 

each of said radio base stations comprises: 
judging means for judging whether the down- 
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link communication traffic is great or small; 
first storing means for making said pilot chan- 
nel store first transmission power level informa- 
tion having a value greater and smaller than the 
pilot channel transmission power level actually s 
transmitted in case where the downlink com- 
munication traffic is decreased and increased 
in the judgement in said judging means, 
respectively; 

second storing means for making said pilot 10 
channel to be transmitted store second pilot 
channel transmission power level information 
having a value greater than the actual trans- 
mission power level being transmitted by said 
station in case the downlink communication is 
traffic is increased to exceed a predetermined 
threshold level and a call setup request is 
received from said mobile terminal; and 
transmitting means for transmitting said pilot 
channel in which the first or the second trans- 20 
mission power level information is stored by 
said first or said second storing means; 
said mobile terminal comprising: 
receiving means for receiving said pilot chan- 
nel from each of said radio base stations; 25 
first difference generating means for calculat- 
ing the difference between the reception field 
strength of said pilot channel of each of said 
radio base stations that is received by said 
receiving means and the first transmission 30 
power level information received; 
detecting means for detecting said particular 
radio base station of minimum propagation loss 
with reference to the difference calculated by 
said first difference generating means; 35 
call originating means for originating a call to 
said particular radio base station of minimum 
propagation loss that is detected by said 
detecting means; 

second difference generating means for calcu- 40 
lating, upon execution of soft handover, the dif- 
ference between the reception field strength of 
said pilot channel and the second transmission 
power level information; and 
determining means for determining said partic- 4S 
ular radio base station for multiple access with 
reference to the difference generated by said 
first or said second difference generating 
means. 

so 

16. A mobile communication system as claimed in any- 
one of claims 6, 8, 10, 1 2 or 1 4, wherein a code divi- 
sion multiple access system is applied to said 
mobile communication system. 
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